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Abstract
Aim: Craniosynostosis is a clinical condition that occurs after premature fusion of fibrous tissue at the suture line. This study aimed to present the management 
and method of patients with craniosynostosis in our center.
Material and Methods: This study retrospectively reviewed 89 patients who underwent surgery at Ankara City Hospital Children’s Hospital between 2020 and 
2021. The age, gender, diagnosis, length of hospital stay, surgical duration, and the amount of needed transfusion of patients were recorded.
Results: Sagittal synostosis was determined in 45 (50.5%) patients, metopic in 32 (36%), coronal in 10 (11.3%), and lambdoid in 2 (2.2%) synostosis. Endoscopy-
assisted suturectomy is a safe, easy, and comfortable surgical treatment option for craniosynostosis.
Discussion: Endoscopy-assisted suturectomy is a safe, easy, and comfortable surgical treatment option for craniosynostosis.
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Introduction
Craniosynostosis is a clinical condition that occurs after early 
fusion of fibrous tissue at the suture line [1]. The incidence of 
craniosynostosis is 1 in 2500 live births. In healthy newborns, 
rapid brain growth in the first year of life creates a thrust on 
the skull bones, thus preventing suture fusion [2]. This thrust 
force cannot be effective in the affected area due to premature 
suture closure. Visual deterioration and increased intracranial 
pressure are observed due to growth pattern deterioration in 
the pathological area [3]. Vault reconstruction surgery (VRS) 
is traditionally used for craniosynostosis. In our country, this 
method can be successfully applied in a limited number of 
health centers. Vault modeling and fronto-orbital advancement 
surgery have more successful results when performed under 
1 year old. However, it carries risks for the age group in the 
treatment target. The surgical duration, the high risk of blood 
loss, and the need for intensive postoperative care are the main 
factors in the limited number of treatment centers. Since 1990, 
minimally invasive endoscopy-assisted suturectomy (EAS) has 
been performed. Many studies have reported significant gains 
in surgical duration, blood loss, and hospital stay. This single-
center study aimed to determine the safety of EAS surgery, 
which can be performed relatively easily compared to VRS and 
can be performed in many hospitals in our country.

Material and Methods
A retrospective review of 89 patients who underwent surgery in 
Ankara City Hospital Children’s Hospital from 2020 to 2021 was 
conducted. Our study was approved by the ethics committee of 
Ankara Yıldırım Beyazıt University.
Patients’ age at admission and treatment, gender, diagnosis, 
length of hospital stay, surgical duration, and amount of needed 
transfusion were noted. The duration of helmet use, which is 
a complementary postoperative treatment procedure, was 
determined.
Surgical Techniques
Sagittal Craniosynostosis
All patients were operated on under general anesthesia and 
were placed on the surgical table in the prone position using soft 
gel support. 2–3 cm behind the anterior fontanel and 2 cm in 
front of the lambda, two incision lines of 4 cm were determined, 
which perpendicularly cut the sagittal suture (Figure 1A,2A). 
The periosteum between the incision lines was dissected. A 
0-degree 4-mm thick endoscopic camera was used (Karl Storz, 
Germany). The bone bar was removed using Kerrison rongeur, 
bone scissors, and ultrasonic bone cutters. Barrel osteotomies 
were performed behind the coronal suture and in front of the 
lambdoid suture, parallel to the sutures.
Metopic Craniosynostosis
All patients were operated on under general anesthesia and 
were placed on the surgical table in the supine position using 
soft gel support. A 3-cm incision was made 2 cm in front of 
the anterior fontanel to perpendicularly cut the metopic suture 
(Figure 1A,2B). Periosteal dissection was performed up to the 
nasion. A 0-degree 4-mm thick endoscopic camera was used 
(Karl Storz, Germany). A wedge-shaped bone excision was 
performed posteriorly at the width of the incision line and 

anteriorly at the width of the nasion region (approximately 0.7 
mm).
Coronal Craniosynostosis
All patients were operated on under general anesthesia and 
were placed on the surgical table in the supine position using 
soft gel support. A coronal suture was determined. In the middle 
of the coronal suture line, a 2-cm incision line was determined 
to perpendicularly cut the suture (Figure 1A,2C). A periosteal 
dissection was performed up to the anterior fontanel and 
squamous suture. A 0-degree 4-mm thick endoscopic camera 
was used (Karl Storz, Germany). A 1-cm wide bone excision was 
performed from the fontanel to the squamous suture.
Ringer’s lactated solution irrigation and bleeding control were 
achieved after the bone excision of all patients. Hemostatic 
agents to stop bleeding were used and the skin was 
subcuticularly closed.

Results
The treatment was completed in 53 patients, and 36 continue 
the treatment at various stages. Patients were hospitalized 
for preoperative preparations the day preoperatively and 
coronavirus disease-19 tests were studied. Surgery was 
delayed for 7–10 days due to positive results in 7 patients. 
Patients whose anesthesia preparations were completed were 
accepted for surgery. All patients were operated on under 
general anesthesia. Anesthesia preparation took an average of 
23 min. Patients were followed up with bispectral index, which 
monitors the     anesthesia.
Sagittal synostosis was determined in 45 (50.5%) patients, 
metopic in 32 (36%), coronal in 10 (11.3%), and lambdoid in 2 
(2.2%). Of all patients, 59 (66.3%) were males and 30 (33.7%) 
were females. Male and female made up 27 (60%) and 18 (40%) 
in sagittal, 28 (87.5%) and 4 (12.5%) in metopic, 4 (40%) and 6 
(60%) in coronal, and 0 and 2 (100%) in lambdoid synostoses, 
respectively. In coronal synostosis, 3 patients were right (30%), 
6 were left (60%), and 1 patient was bicoronal (10%) (Table1).
Patients with sagittal synostosis had a mean age at hospital 
admission of 50 days, mean age at surgery of 94 days, mean 
surgical duration of 35 min, mean bleeding of 20 ml, mean 

Sagittal 
Synostosis

Metopic 
Synostosis

Coronal 
Synostosis

Ratio in cases (N:89) 50,5% (45) 36% (32) 11,3% (10)

Male/Female ratio 
(total: 66,3/33,7) 60/40 87,5/12,5 40/60

Mean admission age 50 days 38 days 61 days

Mean surgery age 94 days 71 days 83 days

Mean surgery time 35 minutes 40 minutes 30 minutes

Mean bleeding 20 ml 30 ml 15 ml

Mean hospital-stay 40 hours 40 hours 40 hours

Mean blood replacement 5 ml/kg 10 ml/kg 5 ml/kg

Complications 

One dural injury One dural injury No 
complication

Right side: 30%

Left side: 60%

Bi-coronal: 10%

Table 1. Results during treatment by type of craniosynostosis
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postoperative hospital stay of 40 h, mean blood replacement of 
5 ml/kg. None of the patients needed intensive care. The dural 
injury occurred in 1 patient, which was repaired by primary 
suturing. The preoperative cephalic index (medial-lateral 
length/anterior-posterior length) of the patients was 0.69 on 
average, whereas 0.83 postoperatively (Figure 1A). 

The average helmet use duration postoperatively was calculated 
as 7.6 months. All patients were measured at 2-week intervals.
Patients with metopic synostosis had a mean age at hospital 
admission of 38 days, mean age at surgery of 71 days, 
mean surgical duration of 40 min, mean bleeding of 30 ml, 
mean postoperative hospital stay of 40 h, and mean blood 
replacement of 10 ml/kg. None of the patients needed intensive 
care. The dural injury occurred in 1 patient, which was repaired 
by primary suturing. Based on the theorem “In triangles, the 
opposite of the large angle is the large edge,” data after the 
comparison of the 30-degree diagonal diameter of the lines 
drawn between the frontal contact points and the midline with 
the distance between these two points, while the mean before 
the treatment was 1.74, the average after the treatment was 
obtained, which was 1.87 (Figure1B). The average helmet use 
duration postoperatively was calculated as 8.5 months. All 
patients were measured at 2-week intervals.
Patients with coronal synostosis had a mean age at hospital 
admission of 61 days, mean age at surgery of 83 days, mean 
surgical duration was 30 min, mean bleeding was 15 ml, 
mean postoperative hospital stay was 40 h, and mean blood 
replacement was 5 ml/kg. None of the patients needed intensive 
care. The mean diagonal asymmetry of patients preoperatively 
was 5.3 mm, and the mean diagonal asymmetry at the end of 
the treatment was 0.9 mm. (Figure 1C) The mean helmet use 
duration postoperatively was 8.7 months. All patients were 
measured at 2-week intervals.

Discussion
The emerging results of this study show that EAS is a safe and 
effective surgical method for patients with craniosynostosis. 
With the developments in technology, minimally invasive 
techniques have been applied more frequently in all surgical 
branches. EAS has become widespread in non-syndromic 
craniosynostoses [2, 4]. According to a multicenter retrospective 
study, the length of hospital stay of 933 patients treated with 
EAS was significantly reduced [5]. This result supports our study 
results, which revealed a mean postoperative hospital stay of 
40 h. Vogel et al. found that the cost of EAS was less than that 
of VRS [6].
Some studies that use non-invasive ultrasonography revealed a 
reduced risk of venous embolism in EAS surgeries compared to 
VRS, which is compatible with the safe surgery doctrine [7, 9].
A cosmetic analysis by Tan et al. for unilateral coronal 
craniosynostosis revealed no significant difference between 
dome reconstruction surgery and EAS [10]. In our study, the 
diagonal diameter difference was significantly reduced.
Сomparison of VRS and EAS surgery performed on metopic 
synostoses revealed a reduction in blood loss, surgical time, and 
hospital stay, in line with our study results [11, 12].
Evaluation of cosmetic results by Farber et al. revealed no 
significant difference between the two methods of frontal 
deconstruction and expansion [13]. However, an angular 
increase was seen in the analysis of our series.
Garber et al. showed no difference in complications between 
VRS and EAS surgery for sagittal synostosis [13].
Ghenbot et al. reported no significant difference in the cephalic 
index results at the end of the treatment [15]. 

Figure 2. A: A photographic image of a patient with 
preoperative sagittal synostosis. Written and oral consent was 
obtained from the patient’s family for the use of photographs. 
B: A photographic image of a patient with preoperative metopic 
synostosis. Written and oral consent was obtained from the 
patient’s family for the use of photographs. C: A photographic 
image of a patient with preoperative coronal synostosis. Written 
and oral consent was obtained from the patient’s family for the 
use of photographs.

Figure 1. A: Treatment follow-up for sagittal synostosis. Red 
scan pre-treatment, blue scan 19 weeks postoperatively, and 
green scan 23 weeks postoperatively. B: Treatment follow-up 
for metopic synostosis. D1; distance between the midpoint and 
diagonal 1 contact point. D2; distance between the midpoint 
and diagonal 2 contact point. D3; distance between diagonal 
contact points. Red scan pre-treatment, blue scan post-treat-
ment. C: Treatment follow-up for coronal synostosis. Red scan 
pre-treatment, blue scan 21 weeks postoperatively.
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Conclusion
In craniosynostosis treatment, EAS has been an alternative, as 
described in this and many other studies, as a safe, relatively 
easy, and comfortable surgery. Dome reconstruction surgery 
cannot be performed in many health centers due to the 
absence or insufficiency of pediatric intensive care units and 
limited anesthesia conditions. Craniosynostosis treatments 
are thought to be performed in many health centers with the 
EAS method, which is relatively easier to perform compared 
to dome reconstruction surgery. Considerably, with the surgical 
prevalence, helmet service providers will become more 
widespread and post-op follow-up of patients will be more 
comfortable for families.
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